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Introduction & Objectives

> The prospective AR project woulel nj_e:c )
wastewater from the WWTP into the-Pot:

Simulate potentlal benefits to local ag}u »
prOJect at the Totopotomoy WWTP

Identify and summarize EPA and DEQ regulatlonsQa_' ‘
permit requirements associated with |mplement|‘ thegs" -
prospective AR project e N CLEAR 5|
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Artificial Recharge Ba5|cs

> Water sources can include:
Surface water
Treated waste water | P o

> Where is AR being conducted? .
Southwest US, CA, OR, NJ, PA, DE, FL GA A
Chesapeake, Virginia ASR (smce ~1‘99QS/26f g;gé@
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Primary Recharge Methods




Conceptual Benefits of AR

- Well owners may need to deepen existing wells.and/

- Limit GW available tor future consumers and community/econot
growth

> Reduce nutrient loading on surface water bodié

- Nutrient discr rom the WW TP managed under t P

- Injection of treated WW would reduce mass offnutrients di
potentially translating into treatment cost savings and-helpingstne all
™ = - ol oy L
Bay cleanup effort

el i V At e SlEArim ndg -
> Support continued development/land-use alternative

eastern Hanover County

ders could be assured of continued access tothe GW resc
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Reasons for Con5|der|ng AR

> In western Coastal Plain (including HanoverGo@_,
modeling and WL data suggest that Potoma -'; ’f”
aquifers could reach a “critical” state or{f" ven

and represents a potential water so
development

> GW in deep aquifers naturally rechargeswvery'sie
(>1,000 years), so recent reductions in WIthdr~awaIs al On

t o :
w’f" s i = ~. e =

will not restore GW levels S nl LN
> AR is one of many options being con5|dered to heIp - -
stabilize and restore GW levels in the aqU|fers of th\ A S
Coastal Plain RCREEK
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“aor - VA Coastal Plain Aquifer Cross-Section =

PHYSIOGRAPHIC
PROVINCE COASTAL PLAIN PHYSIOGRAPHIC PROVINCE
500+ / Fall Zone -
— I : Surficial aquifer SUFFOLK SCARP
| A CHESAPEAKE BAY IMPACT CRATER

|

VERTICAL SCALE GREATLY EXAGGERATED ? 1lc glc MILES
P Tl
R 0 10 20KLOMETERS
McFarland & Bruce, 2006 [ Aquifer —, Direction of groundwater flow
B3 Confining unit or zone :
=1 Saprolite A Fractures
(3] Bedrock
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-e" Simul‘ateci We\lls' (R;CH’='AR In}tection, Well at Totopotomoy WWTP; OBS=Observaﬁonr\;V;I " A
,_ :la::::i ci\:]VWEIevvatlon Contours |'n Potomac Aquifer (f.t-amslf | . ¢>
Reasons for e S
. . M : g and Q‘:}awﬂaﬁmﬁ
Considering AR
§CH WEL
Al il
BS vﬁﬁ'}" #1] / BS WELL #2 :

= 4\ v
“Critical” cell = where LT ;
the WL >= 80% of =W\ | Fll] \'|\ \\\\._]' T (- AN
depth to top of aquifer Q@ TH NG U oS
“"Dewatering” cell = AN AN\
where the WL > top of Qi Wive AR &

. \ : N Ny &
aquifer ‘ MR R s
“Current” (2013 total- 7 o\ \ Qe Ll | B X

" " " Che ol ~ James Cit
permitted) simulation e y

IES

predicts 865 mi? of L Ammma é‘
critical cells and 374 | R | ; Rt
mi2 of dewatering cells | = AN S ———— 125

Baseline (2013 Total Permitted) Groundwater Model Simulation
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i%{;‘ Strawhorne Subdivision Well #1 (PWSID 4085800) Miles

USGS_Wells % 5
DEQ Wells (Hanover County) 5

Search ':'Wa
Inventory

> 1-mile search radius

2!
W I I O Recharge Well \%é
(@) 0 0.4 0.8
&
.

Tax Parcels

(SWAP Zone 2)

> One public well just
outside 1-mile radius
348 parcels within 12-mile

area

Hanover HD has files on
98, with well logs for ~ 1/2
Most properties not
connected to public water
and presumed to rely on
private wells

g T unageYDrd
{PimlicolD s
’l”%g

Totopotomoy WWTP, Hanover County, Virginia
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Model Simulations— Restoration of Water
Levels

MAR Simulation at Recharge Center AR Simulation at Observation Well #2 (~5 mi. E of Recharge Center)

MAR Simulation at Obsi

Observation Well 81 Critikal Jutace
=== = Observation Well 82 Aquifer Top

—— OilisErvation Wiell 82 Head 2003 TP Senilaticn

4

— Ohservation Well 83 Head 1 MGD AR

Elevation {# amal]

Simulation

1

m— Oibservation Well 87 Head 7.5 MGD AR
Simulation

25 5 3
Tirmee [¥ears frof Time |Years from 2003}

20 &5 3D
Tima |¥ears from 2003)
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-e' Simulated Wells (RCH = AR Injection Well at Totopotomoy WWTP; OBS = Observation Well

\, SSe.
—— Simulated GW Elevation Contours in Potomac Aquifer (ft-amsl) ¢>
HanoverCounty

Baseline Simulation

"Dewatering" Cells in Potomac Aquifer, 2013 Total Permitted Simulation
"Critical" Cells in Potomac Aquifer, 2013 Total Permitted Simulation
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2.5 MGD AR
Simulation -
Reductions.in.Critical
Areas

> 800 mi? of total
critical area:

65 mi2reduction
> 2 mi?2 in Hanover
County:

47.3 mi? reduction

‘-e- ] Sirr‘lulat;d V\}ells' iRCHw= AR 'Injecti'on We’II at Toto’potomoy WVWP; OBS = Observation Well)
—— Simulated GW Elevation Contours in Potomac Aquifer (ft-amsl)

HanoverCounty
;- "Dewatering" Cells in Potomac Aquifer, 2.5 MGD Artificial Recharge Simulation

"Critical" Cells in Potomac Aquifer, 2.5 MGD Artf'cal Recharge Simulation
sl ‘King-and Queen
o S > EDRE
A King Willi
7\ RCH WEL
' nover Szm
§ = NOBS WELL #2| 5
' g o
03
BT %
d Ci | :
7} ! 7 ! | @
r k \% 3 & N Ken Q‘
| TTTAL§S B0\ g 2
ano\ = Q
L i
\ 5 3 U
B c«;@ by
§ 2 :
\ harles City ¢ % e
\nm o o James Ci
/ f7\-/ ;
5 H |
(o3 %@ 5
. 4 T L B
al 3
"' AT 0o 5 10
o X | Miles™\
3R : sl iR \ i

CLEAR —
CREEK —'6\7
ASSOCIATES

i

Preliminary Assessment of Artificial Aquifer Recharge
Totopotomoy WWTP, Hanover County, Virginia
e . . o . =

2.5 MGD Artificial Recharge Groundwater Model SimulationJ




Regulatory / Permitting Process
Review
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EPA /UIC Requirements

sources of drinking water (USDWs) _
Prospective AR project would use “shallow” Cla Vi
those that inject directly into or above USDWS5 - 5
EPA would require a demonstration ofwa erc

Water Act (SDWA): -

EPA has authority to require a permit (|n‘; ,ﬂg
requirements), BUT has not and does not plfgw
permits for Class V UIC wells e SRR
If the requirements of the UIC program and SDWAprowsmns'ar_
EPA would issue a notice to Hanover County that the AR pro eet

auvthorized-by-rule =
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DEQ /GWWP Requirements

Currently no specific permit process in VA for AR project:
DEQ's preliminary interpretation: such a pro;ect CO
and authorized via GWWP process (9VAC25- -61 0

Application requirements similar to standard GWW"‘ r GV
as demonstration of benefits and a modeling emﬂ; on > de
impact and potentially-affected properties for the miti
Chesapeake ASR project) ~
WQ and WL monitoring, establishment 01: point-of-compli
and mitigation plan would likely be reqmrﬁ'ﬂ?ﬁ" EQ
AR project could be added to an existing G _andH
withdrawal and injection volumes need not bala ce
An injection pilot test (recommended for full-scale’ systenjﬂ [esic n
could be authorized by DEQ via Special Exception (9VA(fz\5" 610- 4. -
170), allowing for site-specific feasibility testing prlor to full o ‘

permitting process including public comment

’l?’%.
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Chesapeake ASR Project
File Review (example)

Water iIs stored Iin aquiter short-term, to be withdraw
fr | A = | S S = ] ~ =} E “\'AT
— Dlrr"jr:"J— LJ’J lf. I(J ’j EE"J () FJ:;;:H’ (447.){]:‘}",:"' | O M | BIGF-EE {."T . )
ssues In VA, bu €CNanIcs and permitting process are similie
- ~E /\‘\ r) | | K " ) ¥ A ) -1': rﬁr",‘ r f_‘!J:r '
s LT ARPIOJCCLIN VA & 1™ 1N EFF Region
> ASR Intended to help manage chloride :
y . AN J _,41 A =4 J‘ f JCJJZJj‘g AJJJJ | |
Source of Injection water = tre | )
-~ _J_)J - _)J—JJ: . ‘LJ'JJJ ,/./':J_.'L - A | - JIIVUID L
J’ Y | i 1 g y - it [ ~ o~
J' IC 19, A I A Al l‘.

1

& withdrawal), & 12 MWs in Potomac aquiter
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Chesapeake ASR Project File
Review (example)

> EPAissued a Class V UIC permit for this ASR pro_,jec" '
authorized by-rule Ry
> DEQ authorized the prOJect as part of the Cl- y's GWAVE

well but later determined to be excludedf~ mVPDES

> Relatively short-term injections did not create along:t
in WLs due to larger and longer-term wit \drawal: ‘ &%
wells, BUT o i
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Chesapeake ASR Project File
Review (example)

_I | | o B
BNCI - Derr | TV Testing
- ) W | N

D ~ = |-
CIICIITOLdIT 'J;J(JH':’CHJJJJ

)
- Pilot-scale injection testing with WL and
moneoring | CLEAR — =
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Path Toward Assessment of
Feasibility & Permlttlng

> Based on results of regulatory/p'v.;

would I|ker be required pﬂé’?‘ o ._
implementation of an AR pro Ject (e g.. B
public involvement)

ICLEAR —= |
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Path Toward zmemmeem:

A. Scoping Analysis & Preliminary Planning
A S S e S S m e n t B. Pre-Application/Notification Meetings with DEQ and EPA
Hydrogeologic Characterization
f Feasibilit
b. Obtain Work Plan approval from DEQ

| ||
& Pe r m Itt I n g B. Implement Hydrogeologic Characterization & Baseline Monitoring, e.g.:

a. Exploratory test borings & monitoring well installation

A. Work Plan for Hydrogeologic Characterization & Baseline Monitoring

a. Define geology, aquifer properties, and injection test feasibility

b. Baseline water quality sampling

c. Water quality blending analysis of treated water and aquifer water
C. Prepare and submit Hydrogeologic Characterization Report to DEQ

D. Prepare and submit Water Quality Demonstration Report to EPA

Pilot Testing

A. Design AR Injection Pilot Test and Prepare Pilot Testing Plan

B. Prepare and submit UIC Notification to EPA for Pilot Test

C. Prepare and submit Special Exception Permit Application to DEQ for Pilot Test
D. Receive EPA Authorization and DEQ Special Exception Permit

E. Implement Injection Pilot Testing Plan

F. Prepare and submit Pilot Testing Report to EPA and DEQ

Full-Scale Desigh & Implementation

Design Full-Scale AR Project
Prepare and submit UIC Notification to EPA for Full-Scale AR Project
Prepare and submit GWWP to DEQ for Full-Scale AR Project

Receive Authorizations and Implement Project



Other Critical Questions

> Other permitting/re

L
-
\{®
-
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\1)
C
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\
m
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> Technical feasibility? For examj
- Can aquifer accept injections
- Can WW be treated to meet UlG/
requirements:
C - 1 ' Nad T C fft*?
» Capital dll QHJ*‘EAF J&IVl cost
> Pubﬂc/cgrmrnumw acceptance?
r QUPDTUJH]'E}E’: for ;J',';'Ji"‘l’;,- Vate & [€giondi
partnerships? - eSS
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